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Items to be covered
• Missing documentation
• Design Memo 18-12
• When is a CIF permit required
• HY8 for bridges



Documentation
• Missing documentation is a frequent cause for resubmittals.
• Reviewer is typically not familiar with the project.



Documentation
• No memo(s)
• Memo(s) not stamped
• Memo in PDF (needs to be in Word)
• Report not stamped
• No HEC-RAS model (zip file for upload if too large)
• Pile driving records not included



Design Memorandum No. 18-12
• LPA Bridges (span > 20 ft) and Small Structures/Large Culverts (span > 4 ft and <

20 ft). Review and approval by the Office of Hydraulics is required when any one 
or more of the following conditions are met.

• The structure is one mile or less downstream of an INDOT structure (measured along the 
stream).

• The proposed backwater does not dissipate before reaching an upstream INDOT 
structure.

• HEC-RAS place a cross section at the INDOT ROW 
• HY8 use backwater divided by upstream channel slope (ft/ft)

• The structure is 1/2 mile or less upstream of an INDOT structure (measured along the 
stream).

• There are levees within the proposed project limits.

• Document in submittal email and/or transmittal letter



When is a CIF permit required?
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When is a CIF permit required?
• Determining incorporated boundary and future comprehensive planning zone

• GIS
• Contact the city or town



When is a CIF permit required?



HY8 for single span bridges
• Result of JTRP research project
• Requirements

• Existing and proposed structures > 20 ft and up to 30ft (span perpendicular to the flow)
• And proposed structures can be modeled with pre-defined shapes in HY8
• Contact the Office of Hydraulics before modeling slab-top structures in the above range

• Vertical abutments (not spillthrough)
• Rectangular shape (relatively flat bottom)











Question 1
Which item does not require an INDOT review for an LPA project?
A. The structure is one mile or less downstream of an INDOT structure 

(measured along the stream).
B. The proposed backwater does not dissipate before reaching an upstream 

INDOT structure.
C. The structure is 1/2 mile or less upstream of an INDOT structure (measured 

along the stream).
D. There is a dam within the proposed project limits.



Question 2
Which item does not requires a Construction in a Floodway permit?
A. Drainage area less than one square mile.
B. Drainage area > 50 square miles.
C. Drainage area between 1 square mile and 50 square miles with buildings 

below the 100 year flood elevation.
D. Drainage area between 1 square mile and 50 square miles and site located in 

an incorporated boundary.



Question 3
Which bridge sized structure can’t be modeled in HY8?
A. Reinforced concrete box
B. Spillthrough bridge
C. Three sided flat top concrete structure
D. Three sided arch top concrete structure



Questions???
Merril Dougherty

mdougherty@indot.in.gov
317-232-6776

Hydraulics Website:  http://in.gov/indot/3595.htm



Scour Modeling



Scour Required
• Needed in design of New Bridges
• Needed in design of Rehabilitation projects

• Compute local pier scour
• Compute contraction scour
• But not abutment scour –

countermeasure properly sized riprap



Scour Exemptions

• Bridges constructed from 1998 to present
• Bridge maintenance projects: painting, etc
• Thin deck overlays (polymeric only)
• Entire foundation embedded in competent rock (non-scouring)

• Model may be required for velocity for sizing riprap on abutments
• However, bridge would be stated as “not scour critical”

• Previous scour analysis already performed
• Check BIAS
• Contact INDOT Hydraulics



Scour
• Flow patterns in scour



Scour
Scour hole



Scour
Damaged pier



Scour Process

• Method
• Consultant does scour analysis and creates a scour report
• Consultant fills out scour memo and signs and stamps it
• INDOT reviews scour memo and signs it
• Scour Memo sent to INDOT bridge section for evaluation (if necessary in Part B)



Scour Memo

• INDOT scour memo template
• Available on INDOT Hydraulics Webpage www.in.gov/indot/3595.htm in “Submitting 

Documents” Scour Memo Instructions also found on the INDOT Hydraulics Webpage
• Scour Memo involves three parts (A, B, and C)

• Part A - Hydraulics Scour Data (provided by Consultant Hydraulics Engineer)
• Part B – Bridge Scour Critical Determination (provided by INDOT Bridge Design)
• Part C – Bridge Scour Critical Determination (provided by Bridge Engineer of 

Record)



Scour Memo Part A



Scour Memo Part A
• Scour Data

• Data comes from HEC-RAS model
• Definitions found in INDOT Design Manual 203-3.05



Scour Memo Part A
• Scour Data from HEC-RAS model

• Total Scour = Contraction + Pier
• Contraction: use maximum of three segments



Scour Memo Part A
• Scour Data from HEC-RAS

• Flowline: lowest invert 
elevation in model cross 
sections



Scour Memo Part A
• Scour Data from HEC-RAS model

• Low Scour Elevation = Flowline Elevation – Total Scour



Scour Memo Part A
• Scour Data from HEC-RAS model

• Steady flow-> Options -> Flow 
Distribution 

• 10, 25, 10, velocity distribution in Cross 
section (with at least 20 subsections 
across channel).

• Report highest value of both upstream 
and downstream bridge sections. 

• Only used for piers.
• .



Scour Memo Part A
• Scour Data from HEC-RAS model

• Q 100 Ave Velocity: outlet velocity at 
the downstream face of the bridge as 
it exits the structure.  

• Can be found in RAS bridge output 
velocity for downstream side of 
bridge.



Scour Memo Part A



Scour Memo Part A
• Bridge Foundation Data

• State the source of the data (pile driving records, existing plans, quantities, etc)
• Include the pile driving records and/or existing bridge plans with submittal as separate file
• State pile material if information is available
• Include any other explanations of data or reasons for incompletion
• Be consistent with datum (assumed NAVD88 unless stated otherwise)
• Data is needed by INDOT for scour evaluation purposes



Scour Memo Part A
• Bottom of Footing Elevation

• Should be located on the existing bridge plans



Scour Memo Part A
• Low Pile Elevation: Source #1- Pile Driving Records

• The pile tip elevation of the shortest (shallowest) pile for each pier or bent



Scour Memo Part A
• Low Pile Elevation: Source #2- Existing plans

• The pile tip elevation of the shortest pile for each pier or bent



Scour Memo Part A
• Low Pile Elevation:  Source #3- Quantities table estimates

• The pile tip elevation of the shortest pile for each pier or bent
• Example: 3860/193 = 20 ft average pile length from the Quantities table



Scour Memo Part A
• Bridge Foundation Data Summary

• Example table and data sources reference 

Bent 1 Pier 2 Pier 3 Pier 4 Source

Bottom of Footing El. (ft., NAVD)
697.35 664.39 667.72 669.29 existing bridge plans

Low Pile Elevation 692.93 661.47 660.46 Pile Driving records, plans, quantity estimates

Q100 Low Scour Elevation (ft., NAVD) 667.80 667.80 667.80 667.80 HEC-RAS model results

 Exposed Pile Length (feet)         
n/a n/a 0.0 1.49  [Bottom of Footing Elev - Q100 Low Scour Elevation]

Length of Pile Still Buried    n/a n/a 6.33 7.34   [Q100 Low Scour Elevation - Low Pile Elevation]

D50 of Soil used in Scour Analysis (mm) 0.01 0.01 0.01 if not known use 0.01 mm to be conservative

# of Rows of Piles* 1 0 2 2 existing bridge plans

Location (as identified on bridge plans)



Scour Determination
• Part A ends with Scour Status 

determination
• Final Determination:  

• Not Scour Critical
• Scour Critical

• Pending Part B
• Forward to INDOT Bridge (structural) to 

determine the scour critical status
• Foundation configuration (piles, no piles, etc.), 

along with low scour elevation is used to 
determine scour recommendation by 
hydraulics



• Bridge with piers on footings, with no piles
Scour Determination

Top of Footing

Bottom of Footing

Low scour 
elevation

Not scour critical

Scour critical

Part B
determination

FOOTING

• Not scour critical – top of footing is not exposed at low scour elevation
• Scour critical – low scour elevation is below bottom of footing
• Scour Status pending Part B – low scour elevation is along the footing



• Bridge with piers on piles
Scour Determination

Bottom of Pile Cap or Footing

Pile Tip

Low scour 
elevation

Not scour critical

Scour critical

Part B
determination

FOOTING

• Not scour critical – piles are not exposed at low scour elevation
• Scour critical – low scour elevation is below bottom of footing
• Scour Status pending Part B – piles are exposed at low scour elevation

• “10 feet of pile is still embedded“ rule is SUPERSEDED

PIER

P
ILE



Scour Determination
• Part A ends with Scour Status determination

• Final Determination:  
• Not Scour Critical
• Scour Critical

• Pending Part B
• Justification/Comments

• State the reason why a particular Part A Scour Status was selected
• Example:  Scour critical due the low scour elevation being lower than the pile tips

• Give any additional information that might be useful for INDOT Bridge to make a 
determination

• Example:  Riprap already in place

• Provide as a separate files: the existing bridge plans and pile driving records if available
• The existing bridge plans
• Pile driving records if available
• Inspection Reports if applicable



Scour Determination
• Narrative

• Provide a Narrative as needed
• Leave first paragraph as it is
• Document unknown information or estimated information
• Provide scour countermeasures even if it is unknown whether the bridge will be scour 

critical



Scour Countermeasures 
• Based on IDM Figures 203-2D,  & 203-3B



Questions
1. A bridge with footers on piles is analyzed for scour.  The low scour elevation is below 

the footer, exposing the pile 8ft.  But the pile is still embedded over 10 ft.  What is 
the scour determination?
1. Scour critical
2. Not scour critical
3. Scour Critical, Part B

2. What are the three sources of pile tip elevations?
1. Pile driving records, existing plans, quantity tables
2. Existing plans, inspection reports, HEC-RAS tables
3. Pile driving records, sediment cores, quantity reports

3. How is low scour elevation calculated?
• Contraction Scour + Pier Scour 
• Abutment + Pier Scour – Low Flow Line
• Flowline Elevation – Total Scour



Questions???
Darrin Miller

darmiller@indot.in.gov
317-234-5422

Hydraulics Website:  http://in.gov/indot/3595.htm


